Abstract
neighbors from whom completion messages are to be received is chalked out. The router removes the neighbor from the waitlist as soon as its completion message is received. As soon as a router has an empty waiting list, it can update its FIB. It is also mentioned in this paper that the technique for prevention of transient loops can be used when single and also multiple topology changes occur.
Y. Fadil (2010) states that evaluation of each path is done on the basis of cost (shortest path) to find the routes in most of routing algorithms. In case of overloading or congestion taking place in the shortest path, optimization based on other parameters needs to be carried out to get better solutions. Genetic Algorithm (GA) is an optimization algorithm and Fadil puts forward a genetic algorithm. The basic solution lies here in providing alternative paths instead of overloaded paths so that there is better utilization of network resources and thereby improved QOS. The chromosomes of varying length and their genes are used for encoding purposes. Crossover and mutation provide a searching facility giving an improvement in solution quality and increased speed of convergence.
H. Ahmed (2010) describes a genetic algorithm for finding k shortest paths from a single source to multiple destination nodes. He presents the algorithm in terms of the connection matrix of the network analyzed and makes use of link bandwidth for determination of k shortest paths. He applies the algorithm to two networks comprising of 8 nodes and 20 nodes respectively, and calculates the k shortest paths for each destination node in both cases. He further states that in order to find k shortest paths with bandwidth constraint, all the paths from source to destination have to satisfy the condition that the bandwidth of the requisite path has to be greater than or equal to user defined bandwidth. By plotting a graph between k shortest paths and mutation probability, Ahmed proves that number of K shortest paths decrease with a decrease in mutation probability.
Network Analysis Using GA (RESEARCH METHOD)
The below mentioned steps are carried out in optimization of network using GA.
Step 1: The network represented by nodes is formulated by means of a graph and assignment of cost, to a link that connects two nodes, is done randomly. The source and the destination nodes are chosen to generate all the paths between desired nodes. Whenever cost = ∞, it indicates there is no link connecting the two nodes. Figure 1 represents the network analyzed and Table 1 gives the detailed network link cost. Step 2: Coding of individuals is composed of m strings. Each ei represents the distance between nodes where i = 1, 2, 3…m. Let e 12 = 2, e 24 = 3, e 34 = 3, e 13 = 5, e 14 = 7, e 46 = 2, e 56 = 2, e 35 = 4.
Step 3: Minimum distance from source to destination with continuity comprises the fitness function.
Step 4: Selection of initial population is the next step. This is randomly generated based on the distance between nodes. As mentioned earlier coding of individuals is composed of m strings where m = 3, 4, 5…. Here the value of m is assumed to be 3. Distance is coded in 4 bit strings and the total string length = 4*3 = 12 bits. Take an example of 4 candidates or individuals as initial population.
a) e 24 (3) e 13 (5) (2) Sum of edges for a) = 11 Sum of edges for b) = 13 Sum of edges for c) = 11 Sum of edges for d) = 7
Step 5: Apply two point crossover after third and eighth bit, on the initial population. Before crossover, randomly generated individuals /candidates are as follows:
8421 8421 8421 Sum of edges: a) 0011 0101 0011 11 b) 0010 0100 0111 13 c) 0101 0010 0100 11 d) 0010 0011 0010 7
After, applying two point crossover, the individuals obtained are as follows:
8421 8421 8421 Sum of edges a) 0010 0100 0011 9 b) 0011 0101 0111 15 c) 0100 0011 0100 11 d) 00110010 0010 7
Step 6: Mutation is implemented by replacing first four bits with source and the last four bits with destination node values. For the network under consideration, node 1 is the source node and node 6 is the destination node. Lowest weight associated with both is 2. Therefore, replacing both by 0010. Hence the new set of individuals obtained are as follows Step 7: As already specified earlier, the fitness function = min _ ei with continuity. After mutation the minimum path length from source to destination, that is, from node 1 to node 6 is case d above which is written as follows:
0010 0010 0010
This can be decoded as the path node 12 to node 46 to node 56 . But this is not a continuous path. After many iterations we get the minimum path length with continuity as follows:
0010 0011 0010 which, can be decoded as the path node 12 to node 24 to node 46 . This is the most optimal path as shown in figure 2.
Performance Evaluation
We have applied genetic algorithm to overcome the problems of OSPF. The genetic algorithm is integrated with OSPF resulting in OSGA. The process flow of OSGA is shown in Figure 3 . The performance analysis of OSPF and OSGA is carried out using NS3, a software tool. NS3 is an event driven simulator used for simulating wired and wireless networks. It is used to analyze the behavior of networks. The topology used to study the performance of OSPF and OSGA is shown in Figure 4 . We have taken 25 nodes, spread uniformly in the rectangular area. The focus of the simulation is to study the effect of varying the packet sizes, on throughput, packet delivery ratio, packet loss and delay summarized as QOS parameters, for the routing protocols, namely OSPF and OSGA as shown in Tables 2 and 3 for the topology of 6  nodes, Tables 4 and 5 for the topology of 17 nodes and Tables 6 and 7 for the topology of 25 nodes. From the experimental results, it is observed that, as the packet size increases, the number of packets sent and received decreases in the two configurations. The packet delivery ratio is higher in OSGA as compared to OSPF for all packet sizes in 6 node topology as shown in Figure 17 . As we go for 17 and 25 node topology, the packet delivery ratio, for packet size of 200 bytes is smaller, in OSGA as compared to OSPF. The reason for this is very high packet loss in this particular case. For all other packet sizes, in 17 and 25 node topology, the packet delivery ratio is same for the two protocols OSPF and OSGA as shown in figures 18 and 19. After studying all the parameters it can be said that OSGA seems to be a better technique, for finding the most optimal path for sending packets of data into a network.
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Conclusion and Future Scope
This paper proposes the usage of GA in combination with OSPF (OSGA) for finding a optimal path between source and destination. Length of chromosomes (paths) is dependent on a number of existing nodes in the network [17] [18] [19] . The simulation is carried out in NS3 environment. This method can be used in the future for high speed networks. The results tell us that by setting the GA parameters properly (Size of population, Number of generations), the algorithm gives a better result than OSPF.
